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Fig. S1. Homologous chromosomes did not position in an antiparallel configuration at prometaphase. (A) Rose plot for the pooled angular distribution for homolog pairs of chromosome 3, 4, 9, 11, and 18 showed no statistical difference from a random distribution (chi-squared test χ2 = 0.10, n=37). (B) Top view of a HUVEC stained with TO-PRO3 (grey) and painted for chromosome 3 (magenta) from confocal optical sections at prometaphase. (C-F) As in (B) but for chromosome 4, 9, 11, and 18, respectively. Scale bar: 1 µm.
3-D. Isolines were generated with lines that connect contours that share the same grey value. The scale bar reflects inverted pixel measurements. White/black regions indicate a level of maximum/minimum localizations, respectively. (G) Relative positions for each pair of homologous chromosome 4 (green/white circle) when mapped to an axial coordinate system (n=20) (defined in Fig. 1K ). Other conditions were as in Fig. 1 . (H, I) As in (F, G) but of anaphase cells (n=38). (J) Scatterplot of chromosome size and relative radial position at anaphase. The center of each mitotic cell was defined as 0%. The absolute value for the positions along the y-axis were normalized based on TO-PRO3 staining. The maximum position was defined as +50% for the furthest edges of the anaphase cell. The axial coordinate system was condensed/modified to reflect chromosome positions as y-positive coordinates. Each dot represents the median value for the mapped positions for individual homologous chromosomes at anaphase (n-values for each autosome pair in Fig. S3 ). Linear regression analysis for chromosome size and relative radial position for actual outcome (blue line) and predicted/null outcome (grey line) (P<0.05) with R 2 analysis. Scale bar: 1 µm.
Fig. S3. Autosome and X chromosome pairs display a dominant one homologous per
nuclear hemisphere motif at anaphase. Top view of a 3-D overlay for each homologous autosomal pair distribution in multiple HUVECs at anaphase painted with all autosomes in sequential order. Position of one sister chromosome was assigned with a yellow/orange/magenta/green and the other white, and mapped to generate 3-D overlay data. Other conditions were as in Fig. 2A Movie S1. Individual centromeres display unstable movements along the centrosome axis from prometaphase to metaphase. A 4-D, time-lapse, movie of a human RPE1 cell labeled with CENP-A/centrin1-GFP undergoing mitosis from prometaphase to metaphase. Six centromeres are labeled (colored spots) at an initial time point at prometaphase and tracked (lines corresponding to colored spots) until metaphase. Other centromeres (grey spots) are tracked in addition. Note the centrosomes initially reside above/below the chromosome rosette at prometaphase. Movie S2. Centromeres exhibit stable movements along the centrosome, or nuclear division axis from metaphase to mid-anaphase. A 4-D, time-lapse, movie of a human RPE1 CENP-A/centrin1-GFP cell undergoing mitosis from metaphase to midanaphase. Six centromeres are labeled (colored spots) at an initial time point at metaphase and tracked (lines corresponding to colored spots) until mid-anaphase. Other centromeres (grey spots) are tracked in addition. Note: individual centromeres predominantly move parallel to, or along, the centrosome axis with little perpendicular fluctuation. Movie S6. Individual centromeres between two labeled groups showed minimal mixing from metaphase to mid-anaphase. A 4-D, time-lapse, movie of a human RPE1 CENP-A/centrin1-GFP cell undergoing mitosis from metaphase to mid-anaphase. Two groups of individual centromeres are labeled (green/white spots) at an initial time point beginning at metaphase and tracked (green/white lines) until mid-anaphase.
Movie S7. The translocated chromosome in the Ts65Dn MEFs was consistently detected in the same hemisphere as the maternal-derived X chromosome. A 3-D reconstructed anaphase chromosome mass (grey) of male Ts65Dn MEFs painted for chromosome X (red), Y (cyan), and 16 with the translocated chromosome 17 16 (yellow).
